Polyadenylated RNA sequences from vaccinia virus-infected cells selectively inhibit translation in a cell-free system: structural properties and mechanism of inhibition.
The mechanism of vaccinia virus-induced selective inhibition of host cell protein synthesis was studied in a nonpermissive (Chinese hamster ovary, CHO) and in a permissive mouse cell line ( L cells). Small polyadenylated RNAs obtained from uninfected and infected cells were fractionated into six size classes by polyacrylamide gel electrophoresis. The RNAs from the first two largest fractions (greater than 500 nucleotide, nt) were translated into some low-molecular-weight polypeptides, whereas, the RNAs from the remaining fractions (400-500, 300-400, 200-300, and 100-200 nt) had no translational activity in reticulocyte lysates. When these nontranslating polyadenylated short sequences (POLADS) were added to the cell-free system together with HeLa cell mRNAs, translation was inhibited from 70%, by the 400- to 500-nt fraction, to about 20%, by the 100- to 200-nt fraction. The degree of inhibition of protein synthesis was clearly dependent on the size of POLADS. The translation of vaccinia virus mRNAs in the cell-free system was inhibited by about 25% with the 400- to 500-nt fraction, by 5% with the 300- to 400-nt fraction, while the smaller size POLADS had no inhibitory effect. The inhibition of HeLa cell and vaccinia virus mRNA translation by POLADS was reversed by the simultaneous addition of oligo(dT) to the cell-free system. POLADS were also obtained from uninfected cells, but they inhibited the translation of HeLa cell and vaccinia virus mRNAs to a much lesser extent. The removal of the poly(A) moiety from POLADS by treatment with ribonuclease H and oligo(dT) abolished their inhibitory effect on HeLa cell mRNA translation. The average length of the poly(A) tails of POLADS obtained from infected cells was longer than that of POLADS from normal cells. Inhibition of HeLa cell mRNA translation mediated by POLADS in the cell-free system was reversed (approximately 70%) by addition of crude initiation factors (ribosomal salt wash, RSW). Significantly, inhibition of translation of POLADS was reversed (greater than 90%) by addition of purified poly(A) binding protein (PAB). Purified initiation factor 4A (eIF-4A) also reversed this inhibition, but to a lesser extent than RSW and PAB. Our results show that the translation of vaccinia virus mRNAs is resistant to POLADS, suggesting that POLADS, by virtue of their long poly(A) tails, may sequester PAB and thus, play a role in selective inhibition.